we discuss some barriers to modelling such architectures and challenges they present to 81 conservation and management. More broadly, we aim to promote the integration of 82 genomic data into eco-evolutionary modelling of responses to environmental change. 83 84 Large-effect loci alter evolutionary predictions compared to traditional multi-locus 85 models 86 87 Considering genetic architecture, the degree to which a trait is controlled primarily by a 88 single locus or multiple loci will influence its evolution in response to environmental 89 stressors. Traditional evolutionary models have focused on the fixation dynamics of 90 single-locus traits suddenly exposed to selection (Orr & Unckless 2014) . As single-locus 91 control of complex traits has been considered rare (Feder & Walser 2005) , eco-92 evolutionary models of complex non-model organisms often incorporate a standard 93 inheritance model of 10 or 20 unlinked loci (e.g., Kuparinen & Hutchings 2012) . Multi-94 locus (e.g., 100+ loci) models based on genomic single nucleotide polymorphism (SNP) 95 data have also been employed more recently to predict the capacity of a population to 96 evolve in pace with global climate change (Bay et al. 2017a (Bay et al. , 2018 . Bay et al. (2017b) The assumption that single genetic variants accounting for large amounts of phenotypic 102 variation are rare is being challenged as more refined statistical genomics enable their Thompson et al. 2019 ). The implications of these variants for eco-evolutionary model 108 predictions can be severe. For example, after the discovery that the vgll3 gene is 109 responsible for 40% of the variation in age at maturity in Atlantic salmon (Salmo salar) 110 (Barson et al. 2015) , Kuparinen and Hutchings (2017) demonstrated that hypothetical 111 single-locus control of this key, sexually dimorphic life-history trait generates divergent 112 and disruptive fisheries-induced evolution relative to that predicted by the classically 113 applied, commonly assumed multi-locus model. 114
115
Single-locus architecture generates divergent evolutionary responses to harvesting 116 117 We revisited this model to compare hypothetical single-and multi-locus architectures, 118 but without dimorphic trait expression, to assess whether genetic architecture affected 119 trait evolution in a more general scenario absent of sexual dimorphism. To this end, we 120 took simple averages of the sex-specific probabilities for the male and female age at 121 maturity. By doing this, a male and a female carrying the same single-locus genotype 122 have the same probabilities to mature at the ages of 1SW, 2SW and 3 SW. We simulated 123 10 independent evolutionary trajectories for both the single-locus and the multi-locus 124 control scenarios and tracked the average age at maturity for each simulation time step. 125
The simulations involved three phases: i) pristine conditions in the absence of fishing 126 (500 years, the first 400 of which were discarded as burn-in), ii) exposure to selective 127 fishing mortality at the rate of 0.2, and iii) recovery in the absence of fishing. The selection is under single-locus rather than multi-locus control (Kardos & Luikart 2019 Recombination rate is also negatively correlated with epistasis, chromosome length, and 167 proximity among loci (Kong et al. 2002; Butlin 2005) . Further, sequence content can 168 have both positive (CpG content) and negative (GC, polyA/polyT, and heterochomatin 169 content) effects on recombination rate (Kong et al. 2002) . The lower the rate of 170 recombination, the more the inheritance pattern of a genomic region containing multiple 171 loci resembles that of a single locus, such that complete linkage among genes would 172 result in their co-inheritance ( Figure 3) . Guerrero & Kirkpatrick 2014). There is also at least one example of a complex CNV 209 maintaining linkage among candidate genes associated with multiple traits, effectively 210 acting as a supergene (Tigano et al. 2018) . While the precise mechanisms for reducing 211 recombination are not yet clear for many types of structural variation, the field is poised 212 for major advances (Mérot et al. in review) . directly or indirectly, with traits relevant for adaptation. In some cases, SNPs located in 238 proximity to one another are found to be in LD and the structural architecture is yet to be 239 determined (e.g., Micheletti et al. 2018) . Considering that the cataloguing of structural 240 genomic variation is still in its infancy and that our understanding of recombination rate Theory predicts that supergenes are also likely to arise when there is coevolution between 346 social traits and dispersal, because dispersal will be selected against in benevolent 347 individuals so that they tend to interact with relatives and selected for in selfish 348 The best modelling strategy will depend on what is known regarding the genomic trait 362 architecture. For most traits, the precise architecture is not known and is often estimated 363 to consist of between 10 and 100 unlinked loci of equal effects (e.g., Kuparinen & 364 Hutchings 2012). Given the rising prevalence of major effect loci and tightly linked 365 architectures, exploring both extremes -single locus, representing both major effect and 366 tightly linked loci, and highly polygenic, unlinked loci -is warranted. In reality, an 367 intermediate architecture is likely. Yet, the output of these extreme scenarios will be 368 informative about the range and distribution of possible outcomes and the sensitivity of 369 the model to the genomic architecture in a particular case (e.g., life history or selection 370 regime). As genomic information becomes available, more precise estimates of the 371 number of loci, their effect sizes, and the degree of linkage among them can be 372 incorporated into the inheritance kernel. 
